Introduction
Cancer is a multi-cellular disease which can arise from any cell type and organs [1] . It is an outrageous disease which can sunilcresta@gmail.com 
Results

Flow chart of the study
Socio-demographic characteristics
There were 122 patients enrolled who were suffering with ADRSs of cancer chemotherapy. Their demographic and socioeconomic characteristics are shown in Table 1 . Patients were between the age group of 16 to 80 years (54.08 ± 14.7).
Out of the total cases evaluated 49 (40.2%) were males and 73 (59.8%) were females with male-to-female ratio of 1:1.49. Elderly patients (above 60 years of age) encountered majority (41.8%) of ADRs followed by age group of 41-50 (20.5%) and 51-60 (18.9%) years. In this study 71.3% were literate, 65.6% were married, 18.0% were widowed/widower and 13.1 % were unmarried. The majority of cancer patients were farmers (27.0%) followed by housewives (26.2%). It was found that 44.3% patients were from low socio-economic status and 42.6% patients werefrom average socio-economic status. When BMI of patients were calculated, 36.1% patients were found to be over-weight, 32.0% were 
Clinical Diagnosis
Most of the patients were affected by lung cancer (27.0%) followed by ovarian cancer (13.9%), breast cancer (12.3%), stomach cancer (11.5%) and cervical cancer (7.4%).
Gender wise classification of cancer type is shown in Table 2 . Lung cancer (20.5%), stomach cancer (9.8%) and rectal cancer (4.1%) were the most prevalent cancer types in males whereas in females, ovarian cancer (13.9%), breast cancer (12.3%), cervical cancer (7.4%) and lung cancer (6.6%) were found to be more common.
Chemotherapeutic agents
Alkylating agents (32.51%) were found to be responsible for most of the ADRs which was followed by anti-metabolites (29.62%). Carboplatin was responsible for 14.40% of the ADRs followed by Gemcitabine (13.58%) and fluorouracil (13.16%). 
Marital Status
Chemotherapeutic agents
Alkylating agents (32.51%) were found to be responsible for most of the ADRs which was followed by anti-metabolites (29.62%). Carboplatin was responsible for 14.40% of the ADRs followed by Gemcitabine (13.58%) and fluorouracil (13.16%).
ADRs found in cancer patients
ADRs experienced by the patients based on the organ system are shown in Table 3 . Commonly seen ADRs were anemia (42.6%), fever (39.3%), neutropenia (31.1%), muscular weakness (29.5%) and constipation (28.7%).
Hematological disorders
Chemotherapy induced Anemia
Out of 122 patients, 52 (42.6%) had developed anemia. Among them, 18.9% were suffering from Grade II anemia followed by Grade I (14.8%), Grade III (6.6%) and Grade IV anemia (2.5%). Chemotherapy induced neutropenia Neutropenia was seen in 38 (31.1%) patients. Grade I neutropenia was seen in 10.7% patients followed by Grade II in 7.4%, Grade III in 9.0% and Grade IV in 4.1% patients.
Chemotherapy induced thrombocytopenia
Thrombocytopenia was detected in 28 (23%) patients. Within this group of thrombocytopenic patients, 11.5% had Grade I, 7.4% had Grade II, 0.8% had Grade III and 3.3% had Grade IV thrombocytopenia.
Prophylaxis during chemotherapy
Nausea and vomiting are preventable side effects of cancer chemotherapy. Ondansetron alone and Ondansetron in combination with Domperidone were given in 17.2% and 67.2% patients respectively for the prevention of cancer chemotherapyinduced nausea and vomiting.
For prevention of medications induced gastrointestinal irritation, pantoprazole: 20 -40 mg, Omeprazole: 20 mg and Rabeprazole: 20 mg was being used. Among these Pantoprazole 40mg was frequently used accounting for 76.2% of total prescriptions followed by Omeprazole (9.01%) and Rabeprazole (3.2%).
The medication given for the prevention of chemotherapy induced mucositis and stomatitis were povidone-iodine gargle (37.70%), chlorhexidine (33.61%), and benzydamine (18.8%). Besides medications other prophylactic lifestyle modifications such as maintaining good oral hygiene, avoiding spicy food, use of mild-flavored toothpaste were encouraged where appropriate for minimizing oral mucositis.
Assessment of ADRs
Causality assessment was done for each ADRs by Naranjo's Causality Assessment Scale [6] . It was found that 4% of the ADRs fell into definite category. 66% ADRs were in probable category and 30% ADRs were in possible category. Re-challenge test was positive in definite ADRs.
The severity assessment was done for each ADRs by modified Hartwig and Sigel scale and it was observed that 73.4% of the ADRs were moderate in severity followed by 20.5 % of mild. Only 6.1% of the ADRs were severe in nature [7] .
Preventability assessment was done for each ADR by Modified Shumock and Thorton scale [8] . The study shows that 42.7% of the ADRs fell definitely preventable. 52.2% ADRs were in probably preventable and 5.1% ADRs were in not preventable. Figure 1 shows the action taken for the ADRs in the present study. The suspected drug was continued in 36.88%, stopped in 21.3% dose reduced in 13.9% and in remaining 27.86% discontinued and drug was changed.
Action on the suspected drugs
Outcome of ADRs
In the study, 44.3 % of ADR cases were completely recovered whereas 24.6% were in the process of recovery when the data was being taken. ADRs were still continuing in 19.7 % of the cases. Condition of 9.8% patients was unknown since they were discharged from the hospital. Conditions of 1.6% patients were fatal (Figure 2 ).
Financial burden associated with ADRs due to cancer chemotherapy
The major cost of ADRs includes hospital cost, clinical investigations and medications (Table 4 ). Average hospital cost of patients in this study was estimated to be NRs. 1167.21. The laboratories and other cost of patients in this study was NRs 1987.88 and they spent NRs 1196.71 on an average for medications. 
Discussion
In the present study females were found to have more number of ADRs which is similar to another study conducted by Yerramilli, et al. and Podder, et al. [9, 10] . This might be attributed to the gender wise differences in drugs pharmacokinetics and pharmacodynamics [11] . Patients aged above 60 years encountered majority of the ADRs. In general the incidence of ADRs is higher in elderly patients as found in other studies [12, 13] . Poddar, et al. and Jose et al. have mentioned in their report that incidence of ADRs among elderly and older adults were significantly higher than other age groups [13] . Higher incidence of ADRs in this age group may be due to decline in organ function leading to low metabolizing capacity and reduced excretion resulting in accumulation of drugs in the body and thus increasing the risk of ADRs [14] . Hence, while using chemotherapy in the elderly population additional precautions should be taken. This study also shows that overweight peoples have higher risks for developing cancer than others. Overweight and obesity are now established risk factors for cancer and cancer-related mortality. Obesity has recently been shown to be associated with an increased risk of esophageal adenocarcinoma, thyroid cancer, renal cancer, and multiple myeloma, gallbladder cancer leukemia, pancreatic cancer, non-Hodgkin lymphoma and ovarian cancer [15] .
Several types of cancer chemotherapy related ARDs were identified in this study among which bone marrow suppression was the most common. While destroying cancer cells, chemotherapy can also damage rapidly dividing cells of bone marrow resulting in myelosuppression, hence reducing WBCs, platelets and RBCs. Anemia (42.6%) was the most commonly encountered ADR as a result of myelosuppression. This finding correlates with the study conducted by Gunaseelan, et al. [16] . Besides anemia 31.1% patients were found to be neutropenic. Neutropenia resulting from chemotherapy may be life threatening. Neutropenia is the most serious hematologic toxicity of cancer chemotherapy, often limiting the doses of chemotherapy that can be tolerated [17] . Thrombocytopenia was also detected in patients receiving chemotherapy (28%) that can also lead to potentially life threatening complications, delay in treatment, poorer outcomes, and can consume excessive amounts of health care resources for supportive care [18] . The emergence of Grade III or IV thrombocytopenia in a cancer patient correlates with a significant worsening in the patient's prognosis [19] .
Data obtained from Naranjo's Casuality Assessment scale were comparable to the study done by Anju, et al. where they reported that 7% of the ADRs fell into definite category, 62% were in probable category and 31% were in possible category [20] . Severe reactions (6.1%) were those which required intensive medical care, can cause permanent harm, or can lead to death. These reactions required advanced treatment procedures and greater financial expenditure. Moderate reactions (73.4%) did require immediate cessation of the causative drug therapy, substitution with alternative drug and also treatment to the reaction. Mild reactions (20.5%) did not require any change in prescribed drugs, no extended hospitalization. The figure is similar to the study by Gunaseelan, et al. where they reported that 74.1% of the ADRs were moderate in severity followed by 17.9 % of mild reactions and 8% of the severe ADRs [16] .
The impact and the management of ADRs is complex. ADRs may enhance costs due to increased hospitalization, prolongation of hospital stay and additional clinical investigations in more severe cases. ADRs may often trigger prescription cascades when new medications are prescribed for conditions that are a consequence of another medication. Aside from these direct costs, there are several indirect costs for patients and their care givers that are incurred by ADRs, such as missed days from work and/or morbidity such as anxiety due to the ADR episode [21] .
Hematological adverse effect is one of the most commonly encountered problems resulting from cancer chemotherapy which may be associated with high healthcare costs which results in a substantial economic burden on patients, caregivers and society in general. Frequency and severity of these ADRs should be one of the key factors to be considered while selecting optimal treatment for patients with cancer [22] .
In cancer patients, pharmacokinetic parameters can be altered by the disease itself or due to malnutrition, reduced levels of serum-binding proteins, edema, hepatic and/or renal dysfunction. The use of anticancer drugs often results in the use of other agents to reduce or prevent side-effects of the anticancer treatment. Furthermore, cancer itself increases the need for more medications. All of these can increase the risk of clinically significant drug interaction further deteriorating patient's condition. There for it must be the goal of all health care providers to minimize treatment-associated risks as much as possible in these patients.
Conclusion
Cancer is on the rise, and is known to cause significant impact on the health and socio-economics of a nation. Advancement in modern therapy has changed the way cancer is controlled and has brought significant benefits to the patients. However, ADRs of cancer chemotherapy is common, that can lead to disability and even death. Their prompt recognition, adequate and effective clinical management is mandatory in promoting patients' safety.
